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ABSTRACT 

Background: Multiple renal arteries in kidney grafts have been associated with an increased rate of vascular and urologic complications. Our 
objective is to compare the outcome of transplanted patients who receive a single pedicle kidney with those who receive a multiple arterial 
graft. 

Objectives: To find our the differences in the outcome and complications in patients undergoing kidney transplantation with one single 
artery or with multiple arteries. 

Patients and Methods: We analyzed 147 kidney transplantations, (all performed in our hospital over a 3 year period ). population divided into 
two groups: group A for those who presented with only one renal artery, or group B for those with more than one renal artery. Homogeneous 
vascular reconstructions and implantation rules were applied in all patients. We compared the rates of renal failure between the two 
groups, urinary and vascular complications, patient and graft survivals and the levels of creatinine clearance during the first year of post- 
transplantation. 

Results: No significant differences were found between the two groups regarding to the values analyzed. 

Conclusions: As many other authors, we do believe that the presence of multiple renal arteries in lddney grafts should not be considered as a 
predictive factor of transplantation failure. 
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1. Background 

The rate of patients with end-stage renal disease 
is increasing everyday (1). Kidney transplantation is 
the best treatment for most of these patients and 
consequently the number of patients who are wait- 
ing for a graft is rising (2). This means that what 
were contraindications in the past are nowadays 
just one more challenge to be overcome (3). Stud- 
ies have shown that anatomical anomalies in do- 
nor grafts, extraction injuries, receptor diseases or 
donor age should not be reasons for rejecting a re- 
nal graft. However, the concept of "marginal graft" 
is growing more flexible every day (4). In Spain, 
living-donor grafts are not standard, so cadaveric 
donors are still the main source for transplanta- 
tion. At the time of extraction, we can expect to 
find several anomalies that we could have had prior 
knowledge of, like in living-donor donation, and try 
to avoid them (for example choosing the opposite 
kidney), but in deceased donation grafts should be 
managed to make transplantation possible for the 
largest number of recipients. But do we really be- 
lieve those multiple-arteries grafts will have a poor- 
er outcome? 

2. Objectives 

Our goal in this study is to find differences in the 
outcome and complications of patients with only 
one artery or with multiple arteries that led us to 
think in worst, better or equal results in kidney 
transplantation. 

3. Patients and Methods 

Between January 2006 and December 2008 147 
cadaveric-donor kidney transplantations were per- 
formed in university hospital Virgen de la Arrixaca 
by the authors of this paper. We evaluated all of 
cases, including those grafts that were rejected for 
some reason at the time of the implantation (for in- 
stance, vascular complications). After cadaveric ex- 
traction (most of which were multiorganic) bench 
surgery was carried out and implantation of the 
graft performed, preferably in the right iliac fos- 
sa, with end-to-side anastomosis of the graft main 
vessels to the external iliac artery and vein avoid- 
ing atheromatous plaques. Both anastomoses were 
performed with two halves of running nonabsorb- 
able monofil 6x0 or 5x0 sutures. Extravesical ure- 
teroneocystostomy (Lich-Gregoir technique) with 
double-J stent was used for urinary reconstruction. 
All patients received the standard triple drug im- 
munossuppression. 

Mean patient age was 50.9 + 12.24 years (range 18-75 



years) and 46.66 + 16.42 years (range 14-75 years) for 
the donors; 96 (65.3%) were males and 51 (34.7%) fe- 
males. Thirty-three grafts (22.4%) had multiple arter- 
ies (group B) and the rest, 114 (77.6%), had one single 
artery (Group A). Regarding bench reconstructions, 
when there were polar arteries of less than 2 mm in 
diameter they were ligated (4 patients). If the dis- 
tance between the two main arteries (more than 2 
mm in diameter) was less than 2 cm, a common aor- 
tic patch had been used (in 21 patients). However, if 
it was greater than 2 cm, we carried out side-to-side 
(pantaloon) anastomosis (4 patients) when the cali- 
ber was of equal size or sequential anastomosis in 
recipient (5 patients) when the calibers were very 
different. Only two grafts had three arteries, one of 
them was ligated because of its small caliber, and 
bench surgery was performed as in double artery 
grafts. One graft had 4 arteries, so one polar artery 
was ligated, two were converted to a single arterial 
vessel after bench reconstruction and 2 end-to-side 
anastomosis were performed in the external iliac 
artery. This patient suffered extensive external iliac 
vein thrombosis when we removed the vessel clamp 
and transplantectomy was performed. 

To evaluate the outcome of transplantation we re- 
corded the following factors in the first year after 
surgery: (a) patient and (b) graft survival; (c) the 
incidence of vascular complications (renal artery 
and vein thrombosis and renal artery stenosis); (c) 
urinary complications (ureteral stenosis and leak); 
(d) delayed graft function (DGF), that was defined 
as when serum creatinine levels increased or re- 
mained unchanged after 5 five days post-transplan- 
tation, and the levels of creatinine clearance at one, 
two, three, six, nine and twelve months. 

The differences between the groups of patients 
(A and B) were analyzed using SPSS 10 software: t- 
student test for the means of levels of creatinine 
clearance, Chi-Square test for the complications 
rates and Kaplan-Meier plots for the graft and pa- 
tient survival. 

4. Results 

4.1. Graft and Patient Survival 

The one year graft survival rate was 87.5%; 15 pa- 
tients lost the graft function (due to surgical causes 
such as vascular complications with immediate 
transplantectomy or medical causes such as rejec- 
tion). Patient survival was 95.5%; six patients died in 
this period. No statistically significant differences 
were found between groups A and B {Table l). 
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Table 1. Complication Rates During the Postoperative Time. 



Complication 


No. of Patients 


Incidence, (%) 


Group A/Group B, 
No.(%) 


P value 


DGF 


38 


25.9 


31(27)/7(21) 


0.495 


Urologic 


22 


14.9 


18(l6)/4 (12) 


0.591 


Stenosis 


8 


5.4 


7(6)/l(3) 




Leak 


14 


9.5 


ll(9.7)/3(9) 




Vascular 


5 


3.4 


4(3.5)/2(6) 


0.344 


Arterial thrombosis 


1 


0.7 


0(0)/l(3) 




Venous thrombosis 


1 


0.7 


l(0.8)/0(0) 




Arterial stenosis 


3 


2 


2(1.7)/1(3) 




Abbreviation: DGF; delayed graft function 



4.2. Delayed Graft Function 

The incidence of DGF in the 147 patients was 25.9%; 
27% in the group A and 21% in the group B and was 
not significantly different. 

4.3. Vascular Complications 

We only found one case (0.7%) of renal artery 
thrombosis, one case (0.7%) of renal vein throm- 
bosis and three cases (2%) of renal artery stenosis. 
The case of artery thrombosis occurred in the pa- 
tient who was transplanted using the graft with 
four arteries. Transplantectomy was performed in 
both cases of vascular thrombosis and the cases of 
stenosis were successfully treated by balloon angio- 
plasty. No statistically significant differences were 
found between groups A and B. 



4.4. Urologic Complications 

Eight cases (5.4%) of ureteral obstruction that were 
treated by balloon ureteroplasty, with only one case 
of restenosis that required surgery (reimplanta- 
tion of the ureter into the bladder) had been found. 
Fourteen patients (9.5%) suffered anastomotic or 
bladder leakage and urgent reimplantation was 
performed on all of them. There were no statisti- 
cally significant differences between both groups. 

4.5. Creatinine Clearance 

No significant differences between groups A and B 
were found with respect to creatinine clearance at 
1, 2, 3, 6, 9 and 12 months. It could be concluded that 
in the first year renal function was similar in pa- 
tients with a single-artery graft compared to those 
with a multiple-artery graft (Table 2). 



Table 2. Creatinine Clearance Levels 


Postoperative Moment, mo 


Mean(mL/min) 


P value 


Group A 


Group B 




1 71.07 


69.35 


0.832 


2 70.85 


77.52 


0.333 


3 76.68 


81.13 


0.538 


6 82.69 


87.03 


0.684 


9 84.92 


85.72 


0.926 


12 85.32 


92.21 


0.428 



people had multiples arteries and less than 50% of 
them had the simplest form of renal vascular pedi- 
cle (5). Other authors reported vascular anomalies 
rates of 28% (6). Prior the nineties, several studies 
reported a higher rate of complications and acute 
tubular necrosis when multiple artery grafts were 



5. Discussion 

Throughout the cadaveric extraction the surgeon 
could find anatomic anomalies that are not uncom- 
mon. In fact, Harrison et al. revised arteriographies 
of future living-donors and concluded that 25% of 
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used (7-9). Consequently, it was customary for sur- 
geons to reject grafts found with two or three arter- 
ies during extraction because they were problem- 
atic to manage in the operating room and after the 
operation. 

Fortunately, after those discouraging studies, due 
to the long hospital waiting list for deceased donor 
grafts and the peak in the number of living donors, 
a larger series of patients were analyzed with very 
different statistical results. Authors of these stud- 
ies did not find differences in the outcomes when 
comparing the patients who received a multiple ar- 
tery graft with those who received a single pedicle 
kidney (1, 10-16). Some authors even concluded that 
every anomaly or injury in the extraction had to be 
overcome in bench surgery (4). Vascular reconstruc- 
tion techniques were better defined and they some- 
times varied considerably between surgical teams, 
but it became conceivable to contrast the results of 
each technique and to draw conclusions about how 
to improve vascular reconstructions. 

As a matter of fact, we cannot deny that the exis- 
tence of anatomic anomalies in renal grafts is an 
added difficulty. They need to be dealt with by an 
experienced team in vascular reconstruction and 
involve a higher cold and warm ischemic time that 
can be improved by using the common aortic patch 
(Carrel patch). Unfortunately, this technique is not 
possible in living donation. However this increase 
in ischemic time is not enough to damage the graft 
if it is adequately perfused and cooled (16). 

One limitation of our study could be the moni- 
toring duration (one year). We do believe that the 
classic complications associated with vascular 
anomalies in kidney transplantation (acute tubu- 
lar necrosis, urinary obstructions or leaks, vascular 
thrombosis) are usually occur early; only arterial 
stenosis tends to happen later and is usually diag- 
nosed between 6 months and 3 years post-trans- 
plantation (11). The management of the urinary and 
the arterial stenosis should be primarily percutane- 
ous, which leads to good results and low morbidity 
(12). One important aspect of our study is that all 
the surgeons who performed the transplantation 
used the same vascular reconstruction techniques 
and they all used the external iliac vessels, which 
means we can consider our methods to be more ho- 
mogeneous than other prior studies. 

Like many other authors we cannot conclude that 
the use of multiple artery grafts is associated with a 
poorer outcome. Consequently, it is currently unac- 
ceptable to reject organs because of this anomaly 
and as a result more patients can benefit from the 
best treatment for the end-stage kidney disease. 
More studies are necessary in order to shed the 



light on the subject. 

Acknowledgements 

None declared. 

Authors' Contribution 

None declared. 

Financial Disclosure 

The authors of the manuscript declare that there 
is not conflict of interest in the study. 

Funding/Support 

None declared. 

References 

1. Makiyama K, Tanabe K, Ishida H, Tokumoto T, Shimmura H, 
Omoto K, et al. Successful renovascular reconstruction for 
renal allografts with multiple renal arteries. Transplanta- 
tion. 2003;75(6):828-32. 

2. Abbaszadeh S, HosseinNourbala M, Alghasi M, Sharafi M, 
Einollahi B. Does Renal Artery Multiplicity Have Impact 
on Patient and Allograft Survival Rates? Nephro-Urol Mon. 
2009;l(l):45-50. 

3. Kumar A, Gupta RS, Srivastava A, Bansal P. Sequential anas- 
tomosis of accessory renal artery to inferior epigastric ar- 
tery in the management of multiple arteries in live related 
renal transplantation: a critical appraisal. Clin Transplant. 
200l;15(2):l3l-5. 

4. Kalicinski P, Drewniak T, Kaminski A, Prokurat A, Grenda 
R, Szymczak M, et al. Transplantation of kidneys with vas- 
cular anomalies or harvesting injury into pediatric recipi- 
ents. Transplant Proc. l996;28(6):3463-5. 

5. Harrison LH, Jr, Flye MW, Seigler HF. Incidence of anatomi- 
cal variants in renal vasculature in the presence of normal 
renal function. Ann Surg. 1978;188(l):83-9. 

6. Pollak R, Prusak BF. Mozes MF. Anatomic abnormalities 
of cadaver kidneys procured for purposes of transplanta- 
tion. Am Surg. 1986;52(5):233-5. 

7. Roza AM, Perloff LJ, Naji A, Grossman RA, Barker CF. Living- 
related donors with bilateral multiple renal arteries. A 
twenty-year experience. Transplantation. l989;47(2):397-9. 

8. Guerra EE, Didone EC, Zanotelli ML, Vitola SP, Cantisani GP, 
Goldani JC, et al. Renal transplants with multiple arteries. 
Transplant Proc. 1992;24(5):1868. 

9. Oesterwitz H, Strobelt V, Scholz D, Mebel M. Extracorpore- 
al microsurgical repair of injured multiple donor kidney 
arteries prior to cadaveric allotransplantation. Eur Urol. 
l985;ll(2):lOO-5. 

10. Aydin C, Berber I, Altaca G, Yigit B, Titiz I. The outcome of 
kidney transplants with multiple renal arteries. BMC Surg. 
2004;4:4. 

11. Benedetti E, Troppmann C, Gillingham K, Sutherland DE, 
Payne WD, Dunn DL, et al. Short- and long-term outcomes 
of kidney transplants with multiple renal arteries. Ann 
Surg. 1995;221(4):406-14. 

12. Basaran O, Moray G, Emiroglu R, Alevli F, Haberal M. Graft 
and patient outcomes among recipients of renal grafts 
with multiple arteries. Transplant Proc. 2004;36(l):l02-4. 

13. Ali-El-Dein B, Osman Y, Shokeir AA, Shehab El-Dein AB, 
Sheashaa H, Ghoneim MA. Multiple arteries in live donor 
renal transplantation: surgical aspects and outcomes. ] 
Urol. 2003;169(6):2013-7. 

14. Santangelo M, Clemente M, De Rosa P, Zuccaro M, Pe- 



Nephro Urol Mon. 2013:5(1) 



695 



Alarcdn CMetal. 



losio L, Caggiano L, et al. The finding of vascular 
and urinary anomalies in the harvested kidney for 
transplantation. Transplant Proc.2007;39(6):l797-9. 
15. De Rosa P, Santangelo M, Scala A, Vallefuoco DM, Caggia- 
no L, Imbriaco M. Difficult vascular conditions in kidney 



Complications in Multiple Arteries Kidney Transplantation 



transplantation. Transplant Proc. 2006;38(4):l040-3. 
16. Kadotani Y, Okamoto M, Akioka K, Ushigome H, Ogino S, 
Nobori S, et al. Renovascular reconstruction of grafts with 
renal artery variations in living kidney transplantation. 
Transplant Proc. 2005;37(2):1049-51. 



696 



Nephro Urol Mon. 2013:5(1) 



